and Computer Graphics (TVCG) presents extended versions of several of the outstanding papers from the IEEE Pacific Visualization Symposium 2010. The symposium was held in Tapei, Taiwan, from 2-5 March 2010. The papers published here convey the breadth and high quality of the technical program. It is exciting to see that this annual symposium has become an established forum in its third year.
In "Visualization of High-Dimensional Point Clouds Using Their Density Distribution's Topology," Patrick Oesterling, Christian Heine, Heike Jänicke, Gerik Scheurmann, and Gerhard Heyer propose a novel and powerful solution to the classic problem of multivariate data visualization. Scatterplots are usually understandable when data sets have a low number of dimensions, but they fall short when the number of dimensions increases. An alternative proposed by Oesterling et al. is to consider the input data points as samples of a density distribution. They extract the topological structure of this distribution and present the resulting structure as a two-dimensional landscape, revealing both individual data points, and dense clusters that show up as hills. As shown by examples, the resulting visualizations can provide improved insight in the structure of high-dimensional data sets, and thanks to a series of optimizations, the visualizations can be generated efficiently and adjusted interactively.
Transfer function design is one of the most challenging problems in volume rendering. This is because features of interest in different spatial locations are difficult to separate, since they may have overlapping value ranges with similar gradients. In "Efficient Volume Exploration Using the Gaussian Mixture Model," by Yunhai Wang, Wei Chen, Jian Zhang, Tingxing Dong, Guihua Shan, and Xuebin Chi, the authors use the Gaussian Mixture Model (GMM) and the maximum likelihood principle to extract coherent regions from a 2D feature space defined on data values and gradients. Each of the mixture components is then associated with an Elliptical Transfer Function (ETF) that can be directly manipulated by the user. A noteworthy contribution of the paper is that the authors derive an analytic form from the ETF to facilitate preintegrated volume rendering. The authors also extend the GMM model to time-varying data using an incremental method. The resulting transfer function can maintain temporal coherence when rendering features in a time-varying field.
Understanding fluid flows is important in many scientific disciplines. In the past two decades, many techniques have been proposed for visualizing three-dimensional timevarying flows, but hardly any can simulate what fluid flow scientists would see in a real-world laboratory. In "Physically-Based Interactive Flow Visualization Based on Schlieren and Interferometry Experimental Techniques," by Carson Brownlee, Vincent Pegoraro, Siddharth Shankar, Patrick S. McCormick, and Charles D. Hansen, the authors present efficient techniques to generate images from simulation data very similar to traditional flow visualization such as shadowgraphs, interferometry, and Schlieren photography. They present a method to model light refraction when tracing light paths through time-varying flow fields. The authors show that it is possible to compute Schlieren-like photographs at interactive frame rates using a combination of preprocessing and acceleration techniques. An important benefit of their proposed technique is that it makes it easier to validate simulation data, since the images are comparable to visualizations generated by traditional lab experiments. This work received the Best Paper prize at the 2010 Pacific Visualization meeting.
Visualization of large graphs is an important problem in information visualization. Vladimir Batagelj, Franz J. Brandenburg, Walter Didimo, Giuseppe Liotta, Pietro Palladino, and Maurizio Patrignani describe "Visual Analysis of Large Graphs Using ðX; Y Þ-Clustering and Hybrid Visualizations." The paper proposes topologically-based clustering methods, including finding planar subgraphs, kcliques, and k-cores. It provides a basis for determining when various types of ðX; Y Þ clusterings can be computed efficiently. Though the general problem of choosing and computing optimal X and Y clusterings remains quite challenging, the authors propose a hybrid top-down, twolevel heuristic for interactive visual analysis of large networks. They demonstrate this on data sets having thousands of nodes and edges, extracted from a scientific coauthorship network. The proposal is a promising step toward improved visualization of large graphs by means of theoretically-well-founded techniques.
